Introduction
Many health interventions are used by far fewer patients and at less frequent intervals than recommended by clinical guidelines. Preventive care, screenings, vaccinations, and treatments may be highly cost effective when used as directed [1] . However, when interventions are not aligned with patients' needs, low uptake and poor adherence can squander limited resources. To improve uptake, adherence, and efficiency, interventions must take into account the preferences of the intended target populations.
Health interventions often require more than a patient's consent and out-of-pocket payment: they also require the patient's time, energy, and attention, and they require acceptance of risks and side effects. For example, a vaccination or a session with a physical therapist may be recommended and free, but the patient can choose to forgo these services. Behavioral economics asks a simple question as a model of rational behavior: Do the expected benefits of an intervention exceed the perceived costs? If the answer to this question is 'No' for an individual patient at a given point in time, uptake declines, adherence fails, and resources are wasted-regardless of guidelines or scientific evidence on cost effectiveness. In this article on health preference research (HPR), we review motivations for patient preference studies, discuss common assumptions about their relevance, and outline the next steps toward improving uptake, adherence, and efficiency of high-value health interventions.
Why Conduct a Patient Preference Study?
Occasionally, the balance of benefits and costs of an intervention can be adjusted in simple ways, such as by reducing the amount paid out of pocket. However, in addition to out-of-pocket costs, patients incur costs in terms of time, inconvenience, invasiveness, and embarrassment, and each patient has different constraints: some lack money, a few lack time, and others lack attention. Health preference tools systematically elicit patients' preferences and constraints so that policy makers and providers can adapt the healthcare experience to patients' needs.
Traditionally, the reasons underlying the suboptimal use of health interventions have been identified retrospectively (e.g., through program monitoring, satisfaction surveys, and statistical analysis of claims). Preference evidence, by contrast, may concurrently or even prospectively identify misalignments between intervention attributes and the needs of target populations. Once misalignments are known, systematic adaptations of attributes may improve uptake and efficiency and avoid incremental trial-and-error implementations that are often costly, time consuming, non-systematic, and limited in scope.
Methods for Understanding Patient Preferences
Health preference research conceptualizes interventions as combinations of positive and negative attributes [2, 3] . Health preference research methods identify patients' preferences for these attributes as well as any misalignments between preferences and intervention attributes. To advance the use of HPR for designing preference-informed health interventions, future research should evaluate the validity of four assumptions.
Assumption 1 HPR can be used to elicit patient preferences on intervention attributes, and the resulting preference estimates are valid and reliable.
There has been a rapid increase in the number of HPR studies in recent years (Fig. 1) . The range of populations, topics, and geographic settings studied has largely resolved concerns about the feasibility of HPR methods, including discrete choice experiments (DCEs), within different economic or cultural contexts.
Despite the growing popularity, questions remain. In HPR, internal validity is a matter of cognitive burden. Real-world choices may involve almost unlimited factors, but preference surveys focus on a handful of attributes chosen by researchers. Because the validity of DCEs depends on the accuracy of the underlying decision model, the field must systematically compare the potential bias garnered by omitting relevant intervention attributes with the effects of an overly complex, but more realistic survey (for example, when asking participants to consider too many attributes or complex attributes such as risks). External validity is also a concern. How applicable are preference estimates from one population, time, intervention, or setting to another? Assumption 2 Patient preference evidence can be used to improve the design and implementation of health interventions.
Until recently, HPR studies have only estimated the average preferences of populations. With an increasing focus on preference heterogeneity, HPR holds great potential to inform patient-centered care by matching interventions to preference profiles in specific target populations. Adoption of statistical techniques such as latent class models and Bayesian analyses can increase the utility of HPR by generating estimates for subgroups or even individual patients [4] . Preference-elicitation tools for individual patients can inform the design of customized health interventions, and help to increase the efficiency of care by focusing providers' limited time on discussing what matters most to each patient. By focusing on patient preferences and trade-offs using an experimental approach, systematically designed stated preference surveys may reduce social desirability and other biases that are often seen with more direct questioning [5] . (For example: patients may be reluctant to indicate that they would have preferred less interaction with a counselor; or they might mark all in a series of intervention characteristics as 'very important'). Finally, HPR can complement implementation science when used as a diagnostic tool to identify barriers to and facilitators of treatment engagement as well as to help policy makers and clinicians customize interventions and communication strategies in new settings [6, 7] .
Assumption 3 Designing health interventions to better meet the needs of patients not only improves patient satisfaction, but improves patient behaviors such as uptake and adherence.
So far, we have assumed that the availability of preference-informed interventions will impact patients' behaviors about uptake and adherence. However, two intermediate conditions may not be met. First, a patient may have imperfect information about an intervention and its alternatives, including all of their attributes (e.g., availability, risks, costs, and benefits). When eliciting preferences using DCEs, participants are asked to make choices on the basis of specific information that is described in the survey instrument. This level of control may be difficult to achieve in practice. Because of this, future research should investigate the extent to which factors such as misinformation or uncertainty can explain the differences between stated preferences and actual behavior. Second, some patients may not want full decision-making control in all circumstances, and caregivers, providers, or payers may limit their control.
Assumption 4 Improvements in patient satisfaction, uptake, and adherence as a result of HPR lead to better health and, ultimately, to more efficient healthcare systems.
Preference-informed health interventions may increase patient satisfaction, uptake, and adherence; however, not all increases provide equal value and/or are desirable from a payer perspective. For example, it is plausible that some negative attributes of health interventions were designed to deter patients from over-utilization (e.g., waiting periods), and it is plausible that some patients prefer less intensive or less cost-effective care. Ultimately, HPR will be judged by the effects of preference-informed interventions on health (e.g., survival and health-related quality of life) and on the amount of resources that are required to achieve these improvements.
Next Steps in Patient Preference Studies
By identifying which attributes matter most, HPR promises to identify which attribute combinations are most valued by patients and may, therefore, facilitate the design of preference-informed health interventions. The four assumptions above outline a far-reaching research agenda for the field of HPR. One additional consideration that remains is the hypothetical nature and framing of DCEs. While preference studies on health interventions intend to resemble real-world choices, responses to a survey may differ from patient choices because: (1) actual choices have actual implications for time investments, expenditures, pain, risks, or health outcomes; (2) these choices may take into account the preferences and recommendations of others; and (3) the patients who face these choices may differ from those who complete the surveys. Several recent studies showed good concordance between patients' stated and revealed preferences [8] [9] [10] . However, additional studies will be needed to evaluate in which situations preference evidence can accurately predict uptake and adherence of various types of health interventions. Despite these limitations and the need to further test common assumptions as detailed above, there is great potential for HPR to serve as a broader health system resource for guiding patient-centered care and customizing interventions. A robust patient-centered approach to the design of health interventions holds significant potential for improving uptake, adherence, and efficiency.
